Iron-catalyzed reaction products of alpha-tocopherol with 1-palmitoyl-2-linoleoyl-3-sn-phosphatidylcholine (13S)-hydroperoxide.
Alpha-tocopherol was reacted with 1-palmitoyl-2-[(9Z,11E)-(S)-13-hydroperoxy-9,11-octadecadienoyl]-3-sn-phosphatidylcholine (13-PLPC-OOH) in the presence of a lipid-soluble iron chelate, Fe(III) acetylacetonate, in methanol at 37 degrees C. The reaction product was isolated and identified as a mixture of 1-palmitoyl-2-[(10E)-(12S,13S)-9-(8a-dioxy-alpha-tocopherone)-12,13-epoxy-10-octadecenoyl]-3-sn-phosphatidylcholine and 1-palmitoyl-2-[(9Z)-(12S,13S)-11-(8a-dioxy-alpha-tocopherone)-12,13-epoxy-9-octadecenoyl]-3-sn-phosphatidylcholine (TOO-epoxyPLPC), in which the 12,13-epoxyperoxyl radicals derived from 13-PLPC-OOH attacked the 8a-position of the alpha-tocopheroxyl radical. The iron and ascorbate-catalyzed reaction of 13-PLPC-OOH with alpha-tocopherol in phosphatidylcholine (PC) liposomes was assessed by measuring the reaction products of alpha-tocopherol. When 13-PLPC-OOH and alpha-tocopherol were added in saturated dimyristoyl-PC liposomes, the products were TOO-epoxyPLPC, alpha-tocopherylquinone, and epoxy-alpha-tocopherylquinones. In 1-palmitoyl-2-linoleoyl-PC (PLPC) liposomes, alpha-tocopherol could react with both the 13-PLPC-OOH derived 12,13-epoxyperoxyl radicals and the PLPC-derived peroxyl radicals and formed the addition products together with alpha-tocopherylquinone and epoxy-alpha-tocopherylquinones. Therefore, the iron-catalyzed decomposition of phospholipid hydroperoxides primarily produces epoxyperoxyl radicals, which react with the 8a-carbon centered radical of alpha-tocopherol in liposomal systems.